Background {#Sec1}
==========

Sarcomas are a rare and heterogeneous group of malignant tumours of mesenchymal origin that comprise less than 1% of all adult malignancies \[[@CR1]\]. They are a histologically heterogeneous group of malignant tumours with highly variable characteristics and clinical outcomes. Additionally, sarcomas can originate in any part of the body, such as the extremities, trunk wall, retroperitoneum and head and neck \[[@CR2], [@CR3]\].

Retroperitoneal sarcomas account for approximately 15% of soft sarcomas \[[@CR2], [@CR3]\]. Notably, there are various subtypes of retroperitoneal sarcomas, including liposarcoma, leiomyosarcoma and synovial sarcoma, which account for 75% of all cases \[[@CR2]\]. Due to the site and pattern of growth in the retroperitoneum, these tumours often grow to a substantial size before the patient's non-specific complaints are evaluated or even before an abdominal mass is noted on physical examination. As such, retroperitoneal sarcomas are often large and anatomically in close proximity to critical normal structures and organs within the abdomen and pelvis \[[@CR2]\]. The five-year overall survival rate for patients with retroperitoneal sarcoma is approximately 50% and declines to 20 to 30% at 10 years \[[@CR3], [@CR4]\]. Reports indicate that loco-regional recurrences are observed in 40 to 50% of the patients within the first 5 years following surgery \[[@CR3]\]. While variation is seen between histological subtypes, retroperitoneal liposarcoma has a predilection for local recurrence where approximately 20% of patients develop distant metastases by 5 years following treatment \[[@CR4]\].

The mainstay of treatment for retroperitoneal sarcoma is complete resection with curative intent, which is integral for improved survival \[[@CR5]\]. The ability to achieve a complete resection largely depends on the relation of tumour to major vascular structures and whether there is an invasion of adjacent visceral organs \[[@CR6]--[@CR8]\]. Due to the complexities involved, many of these patients who require multi-visceral resections are concerned about the impact of surgery on their quality of life (QOL). Studies in other cancers have shown that QOL dips initially following surgery but returns to baseline in long-term survivors \[[@CR9], [@CR10]\]. However, there are limited studies examining the QOL specifically in patients with retroperitoneal sarcoma following surgery, especially in an Asian population. The results of other QOL studies may not be applicable to our local patient population with limited generalisability as cognitions and perceptions about health and illness may vary between cultural settings. Patients of varying backgrounds have been shown to place different values on health outcomes of treatment. For instance, patients of an Asian background may prioritise the needs of their family over their own \[[@CR10], [@CR11]\]. In the present pilot study, we aim to retrospectively evaluate the QOL of patients with retroperitoneal sarcoma to understand the trends of various aspects of QOL after surgery, which will provide greater insight into their functional and social status post-operatively.

Methods {#Sec2}
=======

This is a retrospective cross-sectional study. All patients who had retroperitoneal sarcoma in the National Cancer Centre Singapore (NCCS) from 1st January 1999 to 31st August 2018 and underwent curative surgery were included. Participants were identified through past medical and operative records. Those who were living at the time of study commencement and still on active follow-up were eligible. A total of 90 patients underwent curative surgery during this period but 43 had passed away. Of the 47 patients who were still alive at the time of study commencement, 15 were lost to follow-up. Attempts to contact them were unsuccessful. The remaining 32 patients were invited to participate in the study. If the patients had an appointment within a month of the study commencement, they were recruited during their clinic session and the QOL questionnaire was administered during the session by a research assistant. For patients with follow-up appointments more than a month away, they were contacted by a research assistant via telephone. If the patient was agreeable to participate, the questionnaire was either administered over the phone or a meeting was arranged. Informed consent was obtained from all participants. All 32 patients (100%) were agreeable to participate in the study.

The European Organization for the Research and Treatment of Cancer Core Quality of Life Questionnaire (EORTC QLQ-C30) was used to assess their QOL after surgery. The EORTC QLQ-C30 is designed for use with a wide range of cancer patient populations and has been used in multiple studies worldwide \[[@CR11]\]. The questionnaire comprises of five functional scales, three symptom scales, six single symptom items and a global health-related QOL score. Nine symptom items in the EORTC QLQ-C30 include a three-item symptom scale measuring fatigue, two symptom scales measuring pain and nausea and vomiting, and six single-item symptom scales measuring dyspnoea, insomnia, appetite loss, constipation, diarrhoea and financial impact. Specifically, patients are assessed to have higher levels of functioning when they scored higher on the functional scales and global health-related QOL score. On the contrary, patients who are experiencing more symptoms at the time of assessment would reveal higher scores on the symptom items. The EORTC manual provides reference values for comparison. However, a third of the data was taken from EORTC studies performed in Western populations. In comparison, a study published in 2004 used the EORTC QLQ-C30 to assess QOL of 396 cancer patients in our local context \[[@CR11]\]. These patients were recruited from NCCS during their follow-up appointment and were on active follow-up for their cancer. The questionnaire was administered to these patients while they were in the waiting areas of specialist outpatient clinics, the Ambulatory Treatment Unit or the Therapeutic Radiology Department. As this reference group of patients are more similar to our study cohort in terms of demographic characteristics, we used their scores as the reference value for comparison to gain a more accurate evaluation into the QOL of patients with retroperitoneal sarcoma as compared to other cancer patients. Complications that arose post-operatively were classified according to the Clavien-Dindo Classification. The Clavien-Dino Classification is a useful system to rank a post-operative complication in an objective and reproducible manner. It consists of 4 grades where the severity of the complication increases with each grade. Grade 1 is any deviation from the normal post-operative course not requiring surgical, endoscopic or radiological intervention while grade 2 includes complications requiring drug treatments, such as blood transfusion and total parenteral nutrition. Grade 3 refers to complications requiring surgical, endoscopic or radiological intervention and grade 4 encompasses life-threatening complications which require intensive care.

This study was carried out under the approval of the Centralised Institutional Review Board of the Singapore Health Services (CIRB Reference No. 2015/2652).

Statistical methods {#Sec3}
-------------------

Continuous variables were summarised using median and range as the data does not follow a normal distribution, and categorical variables by number and percentage of patients in each category. EORTC QLQ-C30 scores were summarised using mean, standard deviation, median and interquartile range. As the EORTC QLQ-C30 scores were not normally distributed, non-parametric tests were used. The Wilcoxon rank-sum test, with adjustment for ties, was used to test for differences in scores between different variables, namely age, sex, race, number of organs resected, recurrence and presence of post-operative complications. In addition, the Wilcoxon rank-sum test was used to evaluate for differences in scores across time. Where there were more than 2 groups, the Kruskal--Wallis rank test was implemented.

As the only data available from the reference group of NCCS patients were the mean and standard deviation of the scores, normality of the data had to be assumed and the 2-sample *t*-test was used to compare the scores obtained in the present study to that of the reference group. A 2-sided *p*-value of less than 0.05 was taken as statistically significant.

All analyses were performed using GraphPad Prism Version 7.04 (GraphPad Software, La Jolla, CA, USA).

Results {#Sec4}
=======

The characteristics of the patients are shown in Table [1](#Tab1){ref-type="table"}. The median age was 59 years old (range, 35--84) with approximately equal numbers of both sexes. Majority of the patients were Chinese (87.5%), consistent with the racial distribution in the country and the most common histological subtype was liposarcoma (87.5%). The median number of organs resected was 1 (range, 0--4). The type of organs resected included adrenal, renal, gallbladder, spleen, pancreas and bowel. Twenty-one patients (65.6%) had a recurrence by the time of questionnaire administration and none had metastatic disease. All enrolled patients had completed their treatment, were disease-free, and under surveillance at the time of survey. The overall survival outcome of the included patients is shown in Fig. [1](#Fig1){ref-type="fig"}. 68.7% of the patients did not experience post-operative complications, with more than half of the remaining patients having grade 1--2 complications. 56.3% of the patients participated in the questionnaire when they were up to 2 years post-surgery, with the remaining being more than 2 years post- surgery. Table 1Summary of Patient CharacteristicsCharacteristicNumberPercentage (%)Total32100Age (at diagnosis)Median (range)59 (35--84)  ≤ 59 years1650.0  \> 59 years1650.0[Sex]{.ul} Female1546.9 Male1753.1Race Chinese2887.5 Indian00 Others412.5Number of Organs Resected 0515.6 1--22681.3 3--413.1Histological Subtype Liposarcoma2887.5 Leiomyosarcoma26.3 Fibromyxoid sarcoma13.1 Synovial sarcoma13.1Adjuvant Therapy Radiotherapy825.0 Chemotherapy26.3Recurrence (at time of questionnaire) No1134.4 Yes2165.6Post-operative Complication None2268.7 Class I13.1 Class II618.8 Class III39.4 Class IV00Time from initial surgery to questionnaire (years)  \< 0.5 years618.8 0.5 to 1 year618.8 1 to 2 years515.6  \> 2 years1546.8Fig. 1Overall survival outcome of patients

Summary of EORTC scores {#Sec5}
-----------------------

A summary of the EORTC scores in the various functional domains and symptom scales is shown in Table [2](#Tab2){ref-type="table"}. The mean global health score was 79.9 (SD = 18.6) with the highest functioning score in the cognitive domain at 93.6 (SD = 10.0) compared to social functioning at 84.9 (SD = 29.1). Fatigue and financial difficulties have the highest mean scores at 18.3 (SD = 23.7) and 13.7 (SD = 25.3) respectively while nausea and vomiting were the lowest at 2.6 (SD = 10.5). Table 2Summary of EORTC QLQ-C30 ScoresNMeanStandard DeviationMedianMinimumMaximumInterquartile rangeGlobal health3279.918.679.233.310033.3Functional scales Physical functioning3287.320.993.32010010.8 Role functioning3291.719.9100010016.7 Emotional functioning3287.221.2100010018.8 Cognitive functioning3293.610.0100010016.7 Social functioning3284.929.1100010033.4Symptom scales Fatigue3218.323.70088.933.3 Nausea and vomiting322.610.500500 Pain328.616.30066.613.5 Dyspnoea328.316.90066.60 Insomnia3210.122.80066.60 Appetite loss326.217.80066.60 Constipation325.214.90066.60 Diarrhoea328.122.1001000 Financial difficulties3213.725.30010027.1

Comparison of EORTC scores across variables {#Sec6}
-------------------------------------------

We compared the scores among different variables, namely age, sex, race, number of organs resected, recurrence and presence of post-operative complications (Table [3](#Tab3){ref-type="table"} and Supplementary Table [1](#MOESM1){ref-type="media"}). Younger patients had a significantly higher overall mean global health score of 88.2 points compared to 74.5 points in older patients (*p*-value = 0.040). Additionally, younger patients had significantly better physical (*p*-value = 0.030) and role functioning (*p*-value = 0.020). They also reported less fatigue compared to those who were older (*p*-value = 0.036). Female patients had higher global health scores (*p*-value = 0.014), physical (*p*-value = 0.016), emotional (*p*-value = 0.041) and social functioning (*p*-value = 0.009) while male patients experienced more fatigue (*p*-value = 0.003) and pain (*p*-value = 0.028) symptoms. Additionally, males reported more financial difficulties (*p*-value = 0.044). Patients who did not experience recurrence expressed better cognitive functioning than those who recurred (*p*-value = 0.044). No differences were observed across the various scales when we compared race, number of organs resected and post-operative complications. Table 3Comparison of EORTC Scores across VariablesAgeSexRaceOrgans ResectedRecurrencePost-operative ComplicationGlobal health**≤59\> 59FemaleMaleChineseOthers01--23--4NoYesNoneClass IClass IIClass IIIMean**88.274.590.073.779.297.572.482.0--85.179.484.1--78.671.8***p*-value**0.0400.0140.0920.4390.4360.237Functioning ScalesPhysical functioning**Mean**95.179.496.479.185.896.769.390.1--92.384.688.0--89.277.8***p*-value**0.0300.0160.3000.4320.3300.755Role functioning**Mean**97.981.295.584.388.010090.090.0--97.085.793.9--75.088.9***p*-value**0.0200.1260.2870.9470.1450.076Emotional functioning**Mean**90.079.292.577.683.293.882.984.7--91.381.086.5--78.483.3***p*-value**0.1450.0410.3540.4110.1910.455Cognitive functioning**Mean**96.191.195.591.992.710090.893.7--98.591.193.0--94.494.4***p*-value**0.1650.3110.1760.4110.0440.607Social functioning**Mean**87.591.796.770.680.310073.384.7--93.977.082.6--83.377.8***p*-value**0.3710.0090.2130.8580.1200.948Symptom scalesFatigue**Mean**10.827.76.730.422.0038.917.8--15.121.415.4--25.929.6***p*-value**0.0360.0030.0760.4330.4770.167Nausea and vomiting**Mean**05.22.22.93.0003.3--3.02.41.5--8.30***p*-value**0.1630.8490.6030.4470.8710.391Pain**Mean**3.613.51.914.49.8029.15.2--4.110.95.7--13.922.2***p*-value**0.0860.0280.2660.9660.2720.136Dyspnoea**Mean**4.212.52.213.79.5026.65.3--6.19.54.5--11.122.2***p*-value**0.1680.0540.3000.3570.5910.059Insomnia**Mean**4.216.16.113.711.6026.66.7--8.311.111.7--022.2***p*-value**0.1410.3560.3510.5090.7500.569Appetite loss**Mean**4.28.36.75.97.106.76.7--3.07.97.6--011.1***p*-value**0.5180.9040.4630.2800.4690.542Constipation**Mean**4.26.22.27.84.88.306.7--3.06.37.6--00***p*-value**0.7000.2950.6620.0860.5590.188Diarrhoea**Mean**3.612.56.79.39.2025.05.3--3.010.77.2--033.3***p*-value**0.2650.7410.4450.2610.3600.745Financial difficulties**Mean**12.014.63.921.614.36.340.09.0--9.115.58.7--11.144.4***p*-value**0.7740.0440.5570.5930.5020.128

Comparison of EORTC scores across time {#Sec7}
--------------------------------------

We then grouped patients into two groups according to the time they were recruited into the study. The first group comprised patients who undertook the questionnaire when they were up to 2 years post-surgery, while the second group was made up of patients who were more than 2 years post-surgery (Table [4](#Tab4){ref-type="table"}). The rationale for choosing 2 years post-surgery as a cut-off is based on the QOL trend seen from our data where scores generally rose again after 2 years. In particular, from the trend of our data, global health, physical functioning, role functioning, emotional functioning, cognitive functioning and social functioning scores were generally lower in the 6 months to 1 year and 1 to 2 years groups, however increased again in the group more than 2 years after. These differences trended towards significance for global health and social functioning. Due to the small sample size, the comparison of EORTC scores was not adjusted for differences in baseline characteristics. Table 4EORTC QLQ-C30 scores by time from surgery to questionnaireTime to questionnaire≤2 years (*N* = 17) Median\> 2 years (*N* = 15) Median*p*-ValueGlobal health71.41000.077Functional Scales Physical functioning93.31000.121 Role functioning1001000.067 Emotional functioning83.391.70.293 Cognitive functioning1001000.386 Social functioning83.31000.054Symptom Scales Fatigue33.300.173 Nausea and vomiting000.447 Pain000.775 Dyspnoea000.826 Insomnia000.693 Appetite loss000.948 Constipation000.203 Diarrhoea000.383 Financial difficulties016.70.879

Global health score (*p*-value = 0.077), physical (*p*-value = 0.121), emotional (*p*-value = 0.293) and social (*p*-value = 0.054) functioning scales revealed an increasing trend across time; however these did not reach statistical significance. Role and cognitive functioning scales had median scores of 100 at both time points. All functional scales except emotional functioning reached a median score of 100 when patients were more than 2 years post-surgery. Additionally, no significant differences were observed for all symptom scales.

Comparison of EORTC scores with a local cohort of Cancer patients {#Sec8}
-----------------------------------------------------------------

In comparison to the reference group of cancer patients from NCCS, our group had higher global health (*p*-value \< 0.001), and emotional functioning scores (*p*-value = 0.033) (Table [5](#Tab5){ref-type="table"}). Our patients also expressed better physical and social functioning score although these did not reach statistical significance. Table 5Comparison of EORTC QLQ-C30 scores between sarcoma patients and a reference group of cancer patientsRetroperitoneal sarcoma patientsControl patientsDifference (95% CI)*p*-ValueNo.Mean (SD)No.Mean (SD)Global health3279.9 (18.6)37966.6 (19.9)13.3 (6.1 to 20.5)\< 0.001Physical functioning3287.3 (20.9)37984.8 (15.3)2.5 (−3.2 to 8.2)0.390Emotional functioning3287.2 (21.2)37979.3 (20.0)7.9 (0.6 to 15.2)0.033Social functioning3284.9 (29.1)37777.1 (25.6)7.8 (−1.6 to 17.2)0.102

Discussion {#Sec9}
==========

Understanding QOL is critical for appropriately addressing a patient's needs and treatment options in the local cultural context \[[@CR12]\]. The shift from extending survival to delaying deterioration in patient-reported symptom, function and QOL is critical and an important goal of treatment. A better understanding of health-related QOL throughout the course of treatment as measured with appropriate patient-reported outcomes help to guide collaborative decision-making with patients. However, there is limited literature evidence on the QOL of patients with retroperitoneal sarcoma, particularly in an Asian population. To date, there is only one published QOL study of patients with retroperitoneal sarcoma in an Asian cohort consisting of 10 patients \[[@CR13]\]. The study reported that tumour resection with preservation of important organs may improve patients' quality of postoperative life and survival. With limited literature in this area, our study would be one of the first to pave the way for a prospective QOL in patients with retroperitoneal sarcoma.

Our study revealed significant differences in global health and various functioning scale scores amongst patients with retroperitoneal sarcoma, in terms of age and sex. This does not come surprising as these factors have been demonstrated in various studies to be affected following surgery. For example, Paredas et al. \[[@CR14]\] reported that elderly cancer patients felt more socially isolated post-surgery, which was attributed to a smaller social circle and a change in relationship between patients and their partners as well as family members. Multiple reports have also shown that female patients are more receptive in seeking psychosocial support compared to males \[[@CR15]--[@CR17]\]. In addition, male patients may not be open to receiving emotional help due to cultural pressures of presenting a tough image. Instead, they prefer to manage their illnesses individually and conceal their emotions from family members \[[@CR18], [@CR19]\]. Nevertheless, interventions such as cognitive-behavioural, mindfulness, or family and social support to improve the QOL may be helpful \[[@CR20], [@CR21]\]. Our study did not show any difference in QOL by race. Notably, majority of our patients were Chinese with only 4 patients from other races. Hence, our study has shown that demographic variables may be predictors of QOL in patients with retroperitoneal sarcoma following surgery.

Due to the retrospective cross-sectional nature of our study, we were unable to obtain longitudinal data. However, our study revealed that patients who were less than 2 years post-surgery reported lower median global health and functional scale scores compared to those more than 2 years. There were no significant differences seen in symptom scores between both groups. We postulate that the lower global health and functional scores observed was due to disease recurrence during the first 2 years. Twenty-one patients (65.6%) in our study had a local recurrence with 38.1% having a recurrence within 2 years of initial surgery. Likewise, a study which evaluated the QOL in patients with retroperitoneal sarcoma treated with pre-operative radiotherapy and surgery reported that patients who survived and were free of recurrence at 36 months or more had significantly better QOL than at diagnosis \[[@CR22]\]. Moreover, the association between disease recurrence and reduced QOL has been previously described in other malignancies \[[@CR23], [@CR24]\]. Hence, disease recurrence and possibly the treatment toxicities could account for the poorer scores in the first 2 years. Moreover, symptoms such as pain, vomiting and diarrhoea, and dyspnoea, have been adversely associated with QOL recovery in patients with retroperitoneal sarcoma \[[@CR25], [@CR26]\]. Nevertheless, the scores improved in the group which was more than 2 years post-surgery, suggesting that patients with retroperitoneal sarcoma need to be followed up for at least 2 years following surgery to gain insight into the impact of surgical intervention on patient outcomes. Additionally, we compared our results to a cohort of disease-free cancer patients who were on follow up in NCCS \[[@CR11]\]. We presumed our patients' QOL returned to baseline should they achieve comparable results to that of our reference group. Interestingly, our patients exhibited better scores than those from the reference cohort in all categories, particularly global health and emotional functioning scale. These results are encouraging as the reference cohort consisted of a subset of cancer patients in relatively good state of health where they were free of disease with ECOG status 0 or 1 and were not on active treatment. Extrapolating these results, patients with retroperitoneal sarcoma exhibited a temporal increasing trend of QOL scores post-surgery and returned to baseline. Similar results have also been reported in other malignancies such as peritoneal carcinomatosis and oral cancers \[[@CR23], [@CR24], [@CR27], [@CR28]\].

Our study has several limitations, including the retrospective nature, small sample size and different follow-up time points of included patients. As a retrospective study, this series is limited by the bias inherent with this methodology. As a significant number of patients had passed on due to the disease, a small sample size was used which might create a potential bias and may not be fully representative of the larger population. Accepting an alpha risk of 0.05 in a two-sided test, a sample size of 32 patients in our study would give a power of 44%. Our study population may also be inherently biased as the patients who are selected are only those who have survived and are on follow-up. Furthermore, we are looking at QOL scores from different patients at one point in time, hence direct comparisons across different groups have to be interpreted with caution. For instance, patients who have recurred are likely to be undergoing treatment and experiencing treatment-related morbidity, which could translate to poorer QOL. Finally, this study did not explore other determinants of QOL including body image, future perspective and systemic therapy side effects as reported in other cancer studies examining QOL \[[@CR29]\]. Despite these limitations, there is still value in examining QOL of patients with retroperitoneal sarcoma following curative surgery. This study is one of the first few to examine the QOL of patients with retroperitoneal sarcoma following curative surgery and the first study in an Asian population. In the ideal setting, a prospective QOL will be useful as many patients with retroperitoneal sarcoma are symptomatic by the time they present. Additionally, it will provide greater insight on possible changes in QOL following surgery. Therefore, the findings from this study reinforce and support the need for a prospective study examining pre- and post-operative QOL at 3, 6 and 12 months, which is currently underway in our institution.

Conclusion {#Sec10}
==========

Our study has provided a means to understand the trends of various aspects of QOL at different time points following surgery in patients with retroperitoneal sarcoma. Despite the complexities involved in the curative surgery for these patients, we have shown that patients with retroperitoneal sarcoma can achieve better functioning scores when compared with other cancer patients who were free of disease, highlighting the possibility of achieving reasonable QOL outcomes despite multi-visceral surgical resection. This study has also shown that patients need to be followed up for at least 2 years following surgery to evaluate their QOL. The evaluation and interpretation of results of similar studies bring the possibility for better treatment decisions in the future for patients with retroperitoneal sarcoma. Moving forward, this pilot study supports the need for further prospective studies to continue the evaluation of our patients' QOL.
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